Coupling of two endothelin receptor subtypes to differing signal transduction in transfected Chinese hamster ovary cells.
We examined the intracellular signal transduction of two endothelin receptor subtypes (ETA and ETB) by transfection and stable expression of individual receptor cDNAs in Chinese hamster ovary cells. Both receptors showed a rapid and marked stimulation of phosphatidylinositol hydrolysis and arachidonic acid release in response to agonist interaction. The two receptors, however, exhibited different responses in the cyclic AMP transduction cascades. ETA mediated the accumulation of cyclic AMP formation, whereas ETB displayed an inhibitory action on the forskolin-stimulated cyclic AMP accumulation. In both receptors, the responses of phosphatidylinositol hydrolysis, arachidonic acid release, and cyclic AMP formation were induced in complete agreement with the endothelin-binding selectivity of each receptor subtype. Endothelin, added together with GTP, activated the adenylate cyclase activity in membrane preparations of ETA-expressing cells, indicating the direct linkage of ETA to the adenylate cyclase system. Pertussis toxin treatment of ETA-expressing cells resulted in partial inhibition of the endothelin-induced cyclic AMP accumulation, whereas the same treatment of ETB-expressing cells completely abolished the endothelin-induced inhibition of cyclic AMP formation. Thus, the two endothelin receptor subtypes are coupled to multiple but distinct signal transduction cascades through different G proteins.